Phospholipids can influence the interconversion of flat epithelial-like and stellate process-bearing astroglial cells in culture: relationships between molecular structure and biological activity.
Secondary cultures of neonatal rat astroglial cells, maintained in a serum-free, chemically defined medium were treated with several agents known to elevate intracellular cyclic AMP levels in these cells. Earlier studies had shown such drugs to induce a process-bearing (stellate) morphology in the astroglial cells, a response that is antagonized or reversed by the presence of exogenously added gangliosides. As a next step in understanding the basis for such an influence on cell morphologics, we have examined in more detail the molecular specificity of this response. In particular, a variety of phospholipids have been used in substitution of GM1 ganglioside. Natural phosphatidic acid (PA), which physicochemically displays lipophilic and hydrophilic bipolarity as does GM1, was fully active in mimicking the effects of GM1. The ED50 for the morphologic effect of PA was 10 microM, similar to that of GM1. Synthetic PAs (oleic, stearic, palmitic, myristic) had no effect up to 50 microM. Relatively long fatty acid chains were thus required for a PA effect. Other phospholipids including phosphatidylserine could not replace PA. Exposure of the cells to phospholipase D to generate endogenous PA from other phospholipids elicited the morphological response as well. These results indicate that the ability of exogenously supplied lipid molecules to modulate astroglial cell behaviors can be assigned, in functional terms, to a class of molecules having the appropriate balance (which includes PA and GM1) between their hydrophobic and hydrophilic domains.